Title of the Invention D-1538 
LOCK MECHANISM AND OPENING-CLOSING DEVICE 

Background of the Invention and Related Art Statement 
5 [0001] The present invention relates to a lock mechanism for 
locking a movable member relative to a base member against a 
f orce • of urging means. The lock mechanism is a push and push 
type (also referred to as a push-lock and push-open type) in 
which the movable member is locked through a first pushing 
10 operation and is released through the next pushing operation. 
The present invention also relates to a opening-closing device of 
a movable .member with the lock mechanism. 

[0002] Japanese Patent No. 3,126,992 has disclosed a lock 
mechanism including a striker provided on one of a movable member 

15 and a base member, and a latching device provided on the other of 
the movable member and the base member. The latching device 
includes a latching member with a swing groove, a spring member, 
and a pin. Fig. 8 (a) -8(c) show another structure including a cam 
provided on one of the movable member and the base member and 

20 having a swing groove; and a swing member movably provided on the 
other of the movable member and the base member and including a 
pin for tracing the swing groove. The latter mechanism is 
superior to the former due to a smaller number of components and 
a lower switching noise. 

25 [0003] Patent reference 1 has disclosed a lock mechanism shown 

in Fig. 8(a). In the lock mechanism, a movable member (box) 
rotates in a vertical direction relative to a base member (case 
on a ceiling side of a car compartment) . An upper end of a swing 
member 60 is supported on the base member through an axis 62, and 

30 a pin 61 projects at a lower end of the swing member 60. A cam 

1 



50 is provided on the movable member, and a swing groove 51 is 
formed around a roughly heart-shaped projecting portion 52. The 
swing groove 51 includes a guide groove 51a extending to a lower 
right side from an upper side; a guide groove 51b and a guide 
5 groove 51d situated below the guide groove 51a; an engagement 
groove 51c located at an upper side between the guide grooves 51b 
and 51d; and a return groove 51e extending to an upper side from 
the guide groove 51d. 

[0004] When the movable member is pushed to rotate toward the 

10 base member with the cam 50 against an urging force, the pin 61 
moves to the guide groove 51b from the guide groove 51a. When 
the movable member is released, the pin 61 moves from the guide 
groove 51b to the engagement groove 51c. When the movable member 
is pushed and released again, the pin 61 moves from the 

15 engagement groove 51c to the guide groove 51d, and enters the 
return groove 51e. As a result, the movable member is switched 
in a direction away from the base member through the urging force 
and its own weight. In the lock mechanism, the swing member 60 
is in a suspended state and moves right and left around the axis 

20 62, so that the pin 61 does not receive an excessive load. 

[0005] Patent reference 2 has disclosed a lock mechanism shown 

in Fig. 8(b). In the lock mechanism, a movable member (inner 
case such as an ashtray) is rotated relative to the base member 
(outer case mounted to a car chamber panel) . A swing member 

25 (lock main member) 65 includes a first elastic portion 67 
supported on the base member through an axis 66 at a lower end; a 
second elastic portion 68 extending toward both sides above the 
elastic portion 67; and a pin 69 projecting at an upper end. A 
cam 55 is provided on the movable member and includes a swing 

30 groove 56 ( around a roughly heart-shaped projecting portion 57. 



The swing groove 56 includes a guide groove for introduction, a 
guide groove for engagement, a guide groove for release, an 
engagement groove, and a return groove (reference numerals 
omitted) - The movable member is locked and released through a 
5 process same as that of the lock mechanism shown in Fig-. 8(a). 
In the lock mechanism, the first elastic portion 67 is urged to 
press 'the pin 69 against a slope of the engagement groove, and 
the second elastic portion 68 is urged to press the pin 69 
against a slope of the return groove through the swing member 65, 
10 respectively. Accordingly, it is possible to stably maintain the 
lock mechanism in an engagement state and prevent an excessive 
movement of the swing member 65. 

Patent reference 1; Japanese Patent Publication (Kokai) No. 
11-245733 . 

15 Patent reference 2; Japanese Patent Publication (Kokai) No. 

07-215117 

[0006] In the lock mechanisms described above, the swing 
members 60 and 65 are provided on the base member, and the cams 
50 and 55 are provided on the movable member. It is also 

20 possible to provide the swing members and the cams in the 
opposite way. Depending on shapes and sizes of the base member 
and the movable member, when the swing member is provided on the 
base member, the lock mechanism becomes complicated. In some 
cases, it is easier to simplify the lock mechanism when the cam 

25 is provided on the base member. 

[0007] However, the conventional lock mechanisms have the 
following problems when the swing member is provided on the 
movable member. First, it is necessary to movably support the 
swing member for securing a smooth movement of the pin. 
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Considering its own weight, it is necessary to arrange the swing 
member at a certain position relative to the movable member. 
[0008] Fig. 8(c) is a schematic view of a modified version of 
the lock mechanism shown in Fig. 8(a), in which the cam 50 is 
5 provided on the base member, and the swing member 60 is provided 
on the movable member. The swing member 60 rotates along with 
the movable member around the axis 62. Accordingly, when the pin 
61 moves from the guide groove 51b to the engagement groove 51c, 
the swing member 60 reenters the guide groove 51a through the 

10 guide groove 51b by the weight of the swing member 60, i.e. a 
downward momentum, thereby preventing a normal operation. In a 
case of the structure shown in Fig. 8(b), the swing member 65 
becomes complicated due to the elastic portions 67 and 68. It is 
also difficult to provide a contacting portion on the movable 

15 member for receiving the elastic portions 67 and 68, thereby 
limiting a space for installation. 

[0009] In view of the problems described above, an objective 

of the present invention is to provide a lock mechanism with a 
simple arrangement and a minimum installation space even when a 
20 swing member is provided on a movable member, thereby preventing 
a wrong operation of a pin and making a design flexible. 
[0010] Further objects and advantages of the invention will be 

apparent from the following description of the invention. 

25 Summary of Invention 

[0011] In order to achieve the objects described above, 
according to the present invention, a lock mechanism includes a 
cam provided on one of a base member and a movable member and 
including a swing groove around a roughly heart-shaped projecting 

30 portion; an swing member movably provided on the other of the 



base member and the movable member and including a pin for 
tracing along the swing groove; and auxiliary means provided on a 
side where the cam is disposed for contacting and separating from 
the swing member to restrict an unnecessary movement of the swing 
5 member while the pin is tracing the swing groove. In the lock 
mechanism, when the movable member is pushed against a force of 
urging means, the movable member is locked at the first position 
through the swing groove and the pin. When the movable member is 
pushed again, the movable member is released and switched from 

10 the first position to the second position. 

[0012] In the present invention, when the pin is tracing the 
swing groove accompanied by a swing motion of the swing member, 
the auxiliary means contacts and separates from a part of the 
swing member to control the swing member to move properly. For 

15 example, the cam may be disposed nearly sideways relative to the 
base member. In this case, when the pin moves from the guide 
groove to the engagement groove, or from the guide groove to the 
return groove, the pin moves downwardly due to a downward 
momentum of the swing member, thereby causing a wrong operation. 

20 It is possible to easily and reliably prevent the wrong operation 
when the auxiliary means contacts the swing member to restrict 
the movement of the swing member by its own weight. 

[0013] In the present invention, the auxiliary means is a 

member independent of the swing member and provided on the side 

25 same as that of the cam. Therefore, the auxiliary means has a 
simple structure and is flexible with respect to an installation 
space. ;Al,so, the auxiliary means is easily attached, and does 
not excessively restrict the movement of the swing member since 
the auxiliary means contacts and separates from the swing member. 

30 It is also possible to reduce a switching noise due to the 



contacting force and the frictional force of the pin relative to 
the swing groove. 

[0014] According to the present invention, the auxiliary means 
may be composed of a spring member, so that the auxiliary means 
5 is simple and does not require a large installation space. It is 
possible to gradually apply a required contacting force or a 
control force to the swing member with elasticity of the spring 
member, so that an excellent pin operation is obtained. The 
spring member may contact the swing member with a maximum force 
10 larger than the downward momentum applied to the swing member, 
thereby securely eliminating the factors of the wrong operation 
described above. 

[0015] According to the present invention, the lock mechanism 
may be applied to an opening-closing device. The movable member 

15 switches between a closed position for closing an opening of the 
base member and an open position for opening the opening of the 
base member. The opening-closing device includes the lock 
mechanism and urging means for urging the movable member in a 
direction toward the open position. The lock mechanism includes 

20 the cam provided on one of the base member and the movable member 
and including the swing groove around the roughly heart-shaped 
projecting portion, and the swing member movably provided on the 
other of the base member and the movable member and including the 
pin for tracing along the swing groove. 

25 [0016] In the present invention, when the movable member is 

pushed against a force of the urging means, the movable member is 
locked at the closed position through the swing groove and the 
pin. When the movable member is pushed again, the movable member 
is released and switched from the closed position to the open 

30 position. The cam having the swing groove nearly sideways is 



provided on a sidewall of the base member. The auxiliary means 
is also provided on the sidewall of the base member for 
contacting and separating from the swing member to restrict the 
wrong movement of the swing member. 
5 [0017] In the present invention, the opening-closing device 

has advantages due to the auxiliary means. At the same time, the 
cam arid the auxiliary means are provided on the sidewall of the 
base member having an enough space for disposing the cam and the 
auxiliary means, thereby making a design more flexible and making 

10 the device small. The movable member may rotate through an arm 
supported on the sidewall of the base member. The movable member 
may also include a plate disposed below the arm and moving along 
the guide groove of the base member. The swing member is 
connected to the plate. As a result, it is possible to smoothly 

15 move the movable member without rattle. It is also possible to 
move the movable member close to the base member, thereby 
minimizing an amount of projection of the movable member upon 
switching . 

20 Brief Description of the Drawings 

[0018] Figs. 1(a) and 1(b) are schematic views of a device to 

which a lock mechanism of the present invention is applied, 
wherein Fig. 1(a) shows a movable member of the device in an open 
position and Fig. 1(b) shows the movable member of the device in 

25 a closed position; 

Figs. 2(a) and 2(b) are views of the device shown in Figs. 
1(a) and 1(b) in the closed position, wherein Fig. 2(a) is a top 
view thereof and Fig. 2(b) is a front view thereof; 

Figs. 3(a) and 3(b) are right side views of the device, 

30 wherein Fig. 3(a) shows the movable member of the device in the 



closed position and Fig. 3(b) shows the movable member of the 
device in an open position; 

Figs. 4(a) and 4(b) are left side views of the device, 
wherein Fig. 4(a) shows the movable member of the device in the 
5 closed position and Fig. 4(b) shows the movable member of the 
device in an open position; 

Figs. 5(a) and 5(b) are left side views of the device 
showing an operation of essential parts of the movable member and 
the lock mechanism; 
10 Figs. 6 (a) -6(c) are exploded structural views showing the 

device corresponding to Figs. 3(a) and 3(b); 

Figs.' 7 (a) -7(c) are exploded structural views showing the 
device corresponding to Figs. 4(a) and 4(b); and 

Figs. 8 (a) -8(c) are views showing conventional lock 
15 mechanisms. 

Detailed Description of Preferred Embodiments 

[0019] Hereunder, preferred embodiments of the present 

invention will be explained with reference to the accompanying 
20 drawings. Figs. 1(a) -7(c) show a lock mechanism of the present 
invention and an opening-closing device of a movable member 
including the lock mechanism. 

[0020] Figs. 1(a) and 1(b) are schematic views of a device to 
which a lock mechanism of the present invention is applied, 

25 wherein Fig. 1(a)- shows a movable member of the device in an open 
position (the second position) and Fig. 1(b) shows the movable 
member of the device in a closed position (the first position) . 
Figs. 2(a) and 2(b) are views of the device shown in Figs. 1(a) 
and 1(b) in a closed position, wherein Fig. 2(a) is a top view 

30 thereof and Fig. 2(b) is a front view thereof. Figs. 3(a) and 



3(b) are right side views of the device, wherein Fig. 3(a) shows 
the movable member of the device in the closed position and Fig. 
3(b) shows the movable member of the device in an open position. 
Figs. 4(a) and 4(b) are left side views of the device, wherein 
5 Fig. 4(a) shows the movable member of the device in the closed 
position and Fig. 4(b) shows the movable member of the device in 
an open position. Figs. 5(a) and 5(b) are left side views of the 
device showing an operation of essential parts of the movable 
member and the lock mechanism. Figs. 6 (a) -6(c) are exploded 
10 structural views showing the device corresponding to Figs. 3(a) 
and 3(b). Figs. 7 (a) -7(c) are exploded structural views showing 
the device corresponding to Figs. 4(a) and 4(b). 

[0021] A structure, assembly, and basic operation of the 
device including the lock mechanism will be explained in detail, 

15 and then an operation of essential parts will be explained. 

[0022] (Device Structure) According to an embodiment, a base 

member 1 has an opening, and a movable member 2 opens and closes 
the opening. A lock mechanism 3 of the present invention or an 
opening-closing device with the lock mechanism locks and releases 

20 the movable member 2. The lock mechanism 3 is a push-push type, 
and the whole device is installed in a dented place such as a 
center console C in a car compartment. The opening-closing 
device switches the movable member 2 between a closed position 
and an open position relative to the base member 1. 

25 [0023] The opening-closing device includes urging means 5; the 
lock mechanism 3; arms 4A and 4B disposed between the base member 
1 and the movable member 2; a G sensor 6 for safely locking the 
lock mechanism 3 to be released properly when the base member 1 
receives a large impact; and damper means 35 for braking a 

30 rotation of the movable member 2. The lock mechanism 3 includes 



a cam 7 and a spring member 8 as auxiliary means provided on the 
base member 1; and a swing member 9 provided on the movable 
member 2. The base member 1, the movable member 2, the arms 4A 
and 4B, and the swing member 9 are formed of a resin, though a 
5 material is not limited to the resin. 

[0024] The base member 1 is defined with front and back walls 
11, 12 and sidewalls 13, 14, and has a depressed portion 10a used 
as an ashtray and an insertion hole 10b for installing a lighter. 
The front and back walls 11 and 12 include attachment portions 
10 for installation 11a, 12a, a positioning portion, and standing 
walls lib, 12b projecting upwardly. The sidewalls 13 and 14 have 
flanges 13a and 14a around peripheries thereof except a part at 
an upper side. 

[0025] The sidewalls 13 and 14 are also symmetrically provided 
15 on outer surfaces thereof with roughly C-shaped guide grooves 15a 
for guiding the movable member 2; boss-like attachment portions 
15b for supporting the arms 4A and 4B; projections 15c as an open 
position stopper; arc-shaped teeth portions 15d engaging 
rotational gears 36 of the damper means 35 (refer to Figs. 2(a), 
20 2(b)); and projections 15e for engaging ends 5a of the urging 
means 5. Further, the sidewall 13 is provided on the outer 
surface thereof with a projection for a stopper 16a abutting 
against the arm 4A at the open position of the movable member 2 
at a front lower side; an attachment portion 16b for the G sensor 
25 6; a standing plate 16c projecting adjacent to the attachment 
portion 16b; and a small projection 16d (refer to Figs. 6(a)- 
6(c) ) . 

[0026] The sidewall 14 is provided on the outer surface 
thereof with the cam 7 disposed sideways at a lower side; and 
30 supporting portions 17a and 17b disposed behind the cam 7 for 

10 



supporting the spring member 8. The supporting portion 17a is 
formed in a boss with a hole located above the cam 7, and 
functions as an attaching portion for attaching a cover 19. The 
supporting portion 17b is formed in a slit hole located below the 
5 cam 7. The cover 19 is attached at attaching portions 18a and 
18b as well as the supporting portion 17a (refer to Figs. 4(a), 
4(b) and 7 (a) -7(c)). The cover 19 is shown only in Fig. 4(a). 
[0027] The lock mechanism 3 includes the cam 7, the spring 
member 8' and the swing member 9. The cam 7 has a swing groove 31 

10 around a projecting portion 32. The projecting portion 32 is 
roughly a heart-shaped island and has a depression inside the 
island. The swing groove 31 is a groove between a continuous 
wall formed on the outer surface of the sidewall 14, and a groove 
formed between the continuous wall and the projecting portion 32. 

15 [0028] More specifically, as shown in Fig. 7(a), the swing 
groove 31 includes a guide groove for introduction 31a extending 
in right-left direction below the projecting portion 32; a guide 
groove for engagement 31b and a guide groove for release 31d 
located behind the guide groove 31a (left side in the figure) and 

20 dividing up and down; an engagement groove 31c located between 
the guide grooves 31b and 31d at a side of the projecting portion 
32; a return groove 31e extending almost horizontally from the 
guide groove 31d; and a shelter groove 31f located on a front 
side of the guide groove 31a and the return groove 31e (right 

25 side in the figure) . 

[0029] The spring member 8 is a torsion spring including a 
coil portion 8a at an upper side. A lower end 8c of the spring 
member 8 is inserted in a hole of the supporting portion 17b with 
play relative to the sidewall 14. The coil portion 8a is 

30 supported in order to fit into the boss periphery of the 



supporting portion 17a. An upper end 8b of the spring member 8 
engages a corresponding rib provided on an upper side of the 
supporting portion 17a, so that the spring member 8 is fixed when 
the cover 19 is attached. 
5 [0030] When the spring member 8 is attached, a part of the 
spring member between the coil portion 8a and the lower end 8c 
faces 'at least between the guide groove 31a and the guide groove 
31d of the swing groove 31. Also, the spring member 8 is 
arranged in an inclined state so that the spring member 8 
10 approaches the swing groove 31 upwardly along the part of the 
spring member between the coil portion 8a and the lower end 8c. 
In the embodiment, the spring member 8 is the linear spring, 
however, a plate spring may be used. 

[0031] The urging means 5 are temporarily attached to the 

15 sidewalls 13 and 14, and the G sensor 6 is attached to the 
sidewall 13. Each of the urging means 5 is a torsion spring in 
which a middle part of the coil portion 5c is fitted on a 
periphery'- of the boss-shaped attachment portion 15b and one end 
5a engages the projection 15e, so that the urging means 5 are 

20 temporarily attached (refer to Fig. 6(a)). 

[0032] The G sensor 6 includes an attachment portion 6a 

situated at roughly the middle thereof and forming a clip inside; 
and a contacting portion 6b and a loading portion 6c provided on 
both sides of the attachment portion 6a. In the G sensor 6, the 

25 attachment portion 6a is rotatably supported on the attachment 
portion 16b of the sidewall 13, and a spring S urges the G sensor 
6. The spring S is held on a periphery of the attachment portion 
16a in which one end of the spring S engages a small projection 
16d and the other end thereof engages the loading portion 6c, so 

30 that the spring S urges the G sensor 6 to rotate counterclockwise 



around the attachment portion 6a. The loading portion 6c abuts 
against the standing plate 16c with the urging force to hold the 
G sensor 6 (refer to Fig. 3(a)). 

[0033] The movable member 2 may be a lid, door, or cover, and 
5 includes a portion 20 covering an upper side of the base member 
1; and plates 21 and 22 extending downwardly from both sides of 
the portion 20 and disposed at an outside of the sidewalls 13 and 
14 of the base member 1. A small projection 20a for applying a 
finger is provided on a front outer surface of the portion 20. 

10 The plates 21 and 22 include symmetrically brims 23 projecting on 
front upper and lower edges of the plates 21 and 22; steps 24a 
provided on back upper sides of the plates 21 and 22; projecting 
portions 24b projecting to lower inner sides of the plates 21 and 
22 and fitting into the guide grooves 15a of the base member 1; 

15 and small projecting plates 25 with an axial hole 25a located on 
the front upper side of the plates 21 and 22 and integrated with 
the brims 23 for maintaining a gap between the corresponding 
plates 21 and 22, respectively. 

[0034] A supporting portion 26 with an axial hole 27 is formed 
20 on the plate 22 at a lower side thereof, and is integrated with 
the brim 23 for maintaining a gap between the plate 22 and the 
supporting portion 26 (refer to Fig. 7(b)). The swing member 9 
composing the lock mechanism 3 is supported on the supporting 
portion 26. 

25 [0035] The swing member 9 is formed in a form of an elongated 
plate, and includes a pin 9a projecting at a side facing the cam 
7 of the base member 1 slightly before an edge; an axial hole 
(not shown) provided on a base end 9b; and a depressed portion 9c 
with an opening at a front provided at an edge. In the swing 

30 member 9, the base end 9b thereof is disposed between the 



supporting portion 26 and the opposed part of the plate 22 
relative to the plate 22 of the movable member 2. The swing 
member 9 is movably supported through the axis 28 such as a 
locking pin inserted from the axial hole 27. The movable member 
2 is rotatably supported relative to the base member 1 through 
the arms 4A and 4B. 

[0036] Each of the arms 4A and 4B is made of an irregular 

shaped thin plate, and includes a connecting portion 42 with an 
axial hole 42a provided on an upper side corner as a thin plate 
and disposed in a gap between a projecting plate 25 and the plate 
21 or 22 corresponding thereto; a depressed portion 43 for a leaf 
spring provided slightly below the connecting portion 42; a 
depression 44 corresponding to each attachment portion 15b of the 
base member 1; an attachment hole 44a passing through the center 
of the depression 44; an attachment portion 45 for the damper 
means; and a depressed portion 46 engaging a corresponding end 5b 
of the urging means 5. The arm 4A is further provided with a 
control portion 47 located on a front lower side thereof and 
contacting the projection 16a of the base member 1 in the open 
position of the movable member 2; and a projecting plate 48 
located on an upper side of the control portion 47 adjacent to 
the contacting portion 6b of the G sensor 6 in the open position 
of the movable member 2 (refer to Figs. 3(a), 3(b), 6(c)). 
[0037] The damper means 5 are attached to the attachment 
portions 45, and the leaf springs 49 are attached to the 
depressed portions 43. The damper means 5 include rotational 
gears 36 held in cases (refer to Fig. 2(a)). When the damper 
means 5 is installed to the attachment portion 45, the rotational 
gear 36 projects to an inside of the arm and engages the 
corresponding teeth portion 15d. The damper mechanism consists 



of a well-known rotary oil damper, in which the rotating gear 36 
is damped through resistance of the operating oil in the case, 
and other types may be used. The leaf spring 49 includes a 
roughly U-shaped base portion. When the base portion is 
5 installed in the depressed portion 43 in a restricted state, an 
edge of the leaf spring 4 9 projects downwardly below the 
depressed portion 43. 

[0038] (Assembly and basic operation) The arms 4A and 4B are 

attached to the base member 1 with the movable member 2 after the 

10 arms 4A and 4B are connected to the corresponding plates 21 and 
22 of the movable member 2. First, each of the connecting 
portions 42 is inserted into the small projecting plate 25, and 
the axis 29 such as a locking pin is pressed into a hole provided 
on each of the plates 21 and 22 through the axial holes 25a and 

15 42a, so that the arms 4A and 4B are movably connected to the 
sidewalls 13 and 14 of the movable member 2. In this case, the 
leaf spring 49 of the arm 4A is disposed such that an edge of the 
leaf spring 49 contacts an inner lower end of the brim 23. The 
leaf spring 49 of the arm 4B is disposed such that an edge of the 

20 leaf spring 4 9 contacts the base end 9b of the swing member 9 
disposed between the supporting portion 2 6 and the opposed part 
of the plate 22 from the inside of the brim 23. Each of the leaf 
springs 49 absorbs rattle between the arms 4A and 4B and the 
plates 21 and 22. 

25 [0039] Next, each of the arms 4A and 4B is positioned on the 
sidewalls 13 and 14, and a screw 37 engages the attachment 
portion 15b of each of the corresponding sidewalls 13 and 14 
through the attachment hole 44a, so that the movable member 2 is 
attached to the base member 1. The ends 5a of the urging means 5 

30 are taken off from the projections 15e, and the other ends 5b 

15 



thereof are hooked at the depressed portions 4 6 of the arms 4A 
and 4B, while the arms 4A and 4B are attached. Then, the ends 5a 
engage the projections 15e while the urging force is increased. 
Next, the cover 19 is mounted. The cover 19 prevents the spring 
5 member 8 from coming off. 

[0040] In the assembled state, the movable member 2 

automatically rotates from the closed position shown in Figs. 
3(a) and 4(a) to the open position shown in Figs. 3(b) and 4(b) 
with the force of the urging means 5 around the screws 37 of the 

10 arms 4A and 4B. When the movable member 2 is closed, the movable 
member 2 moves toward the closed position against the force of 
the urging means 5. When the movable member 2 moves, the plates 
21 and 22 are rotatably supported through the axes 29 relative to 
the arms 4A and 4B, and each of the projecting portions 24b of 

15 the plates moves along each of the guide grooves 25. 
Accordingly, when the movable member 2 switches the positions, 
the movable member 2 moves close to the base member 1, thereby 
minimizing an amount of projection or extension of the movable 
member 2. 

20 [0041] Further, the rotational gears 36 of the damper means 35 

engage the tooth portions 15d on the sidewalls 13 and 14. 
Accordingly, when the movable member 2 moves, a rotational speed 
is damped through the damper means 35, and the movable member 2 
always rotates at a constant speed from the closed position to 

25 the open position. The movable member 2 is urged and rotates 
toward the open position until both steps 24a hit the 
corresponding projections 15c of the base member. In the open 
position, the movable member 2 moves into a depressed place such 
as the center console C, so that the movable member 2 does not 

30 become an obstacle and a good appearance is obtained. 



[0042] (Operation of substantial part) An operation of the 

lock mechanism 3 will be explained next. When the movable member 
2 is in the open position, the pin 9a of the swing member 9 is in 
the shelter groove 31f of the swing groove 31 of the cam 7. The 
5 movable member 2 is pushed to move from the open position toward 
the closed position against the force of the urging means 5. In 
this process, the swing member 9 gradually changes a position 
thereof from a steep inclined state shown in Fig. 4(b) to a 
horizontal state shown in Figs. 5(a) and 5(b). The pin 9a moves 
10 from the shelter groove 31f to the guide groove 31a, and to the 
guide groove 31b. 

[0043] When the pin 9a reaches slightly before the guide 
groove 31b, the edge of the depressed portion 9c elastically 
contacts the corresponding portion of the spring member 8, and 

15 the swing member 9 receives a reaction force or an urging force 
(hereinafter referred to as a contacting force) of the spring 
member 8. The contacting force gradually increases until the pin 
9a reaches the guide groove 31b, so that the swing member 9 doe 
not move downwardly by its own weight. 

20 [0044] When the swing member 9 is released, the movable member 
2 tries to rotate toward the open position with the force of the 
urging means 5. The pin 9a enters the engagement groove 31c from 
the guide groove 31b and the movable member 2 is locked. Due to 
the engagement, the movable member 2 is held at the closed 

25 position. 

[0045] In this embodiment, the spring member 8 urges the swing 

member 9 with the maximum contacting force larger than the 
downward momentum applied to the center of gravity of the swing 
member 9 (load that the swing member 9 tries to rotate around the 
30 axes 28 by its own weight) . As a result, it is possible to 



prevent a wrong operation due to the weight of the swing. member 
9. Further, in a case that the cam 7 is provided on the base 
member 1 with the swing groove 31 arranged sideways, the spring 
member 8 urges the swing member 9 with the maximum contacting 
5 force slightly before the pin 9a reaches the engagement groove 
31c of the swing groove 31 where the movable member 2 is locked 
in the closed position against the force of the urging means 5. 
Accordingly, it is possible to reduce a load to the pin 9a, 
thereby obtaining a smooth pin operation. 

10 [0046] When the movable member 2 is to switch to the open 
position, the movable member 2 is pushed again and the pushing 
force is released, so that the pin 9a enters the guide groove 31d 
from the engagement groove 31c and returns to the shelter groove 
65f through the return groove 65e from the guide groove 31d. 

15 Accordingly, the movable member 2 automatically rotates to switch 
to the open position by the urging means 5. In this structure, 
in the process that the pin 9a reaches the guide groove 31d 
through the engagement groove 31c, the edge of the depressed 
portion 9c of the swing member 9 elastically contacts the 

20 corresponding portion of the spring member 8 and receives the 
contacting force of the spring member 8. The contacting force is 
released when the pin 9a moves to the return groove 65e from the 
guide groove 31d. 

[0047] When an impact is applied to the base member 1 through 
25 an auto body due to a car accident, the lock mechanism 3 may 
release the engagement in a wrong operation. In the case that 
the engagement is improperly released, the movable member 2 
automatically rotates to the open position, thereby causing 
danger. In the structure of the invention, when the movable 
30 member 2 receives a large load due to a car accident while being 



in the closed position, the G sensor 6 rotates clockwise against 
the force of the spring S. Accordingly, the contacting portion 
6b moves from a position represented by the solid line in Fig. 
3(a) to a position represented by the hidden line and hits the 
5 projecting plate 48, thereby restricting the movement of the arm 
4A. Therefore, the movable member 2 is locked at the closed 
position, thereby preventing the lock mechanism 3 from releasing 
improperly . 

[0048] The embodiments described above do not limit the scope 
10 of the present invention. In the invention, it is sufficient 
that the movable member 2 switches between the first position 
where the movable member 2 is locked against the force of the 
urging means 5 relative to the base member 1 and the second 
position by the force of the urging means 5. While the first 
15 position is the closed position, the second position may be a 
half-opened position. 

[0049] As explained above, according to the present invention, 
in the lock mechanism and the opening-closing device of the 
movable member, it is possible to reliably prevent the above- 

20 mentioned factors contributing to the wrong operation with the 
simple auxiliary means. Further, the auxiliary means is provided 
at the location where the cam is located, thereby making the 
disposed space flexible. Therefore, even when the swing member 
is provided on the movable member, it is possible to prevent the 

25 factors contributing to the wrong operation of the pin without 
making the mechanism portion complicated or restricting the 
disposed space, thereby making the design flexible and expanding 
the application. 

[0050] While the invention has been explained with reference 
30 to the specific embodiments of the invention, the explanation is 

19 



illustrative and the invention is limited only by the appended 
claims . 
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